It is now well known that the thermocline feedback plays two roles in ENSO, a positive reinforcement for the SST anomaly to grow and a turn-around mechanism for its phase transition. These two aspects of the thermocline feedback can be easily demonstrated by using NCEP reanalysis data (Ji et al. 1995) and decomposing the subsurface temperature anomaly into two parts: the part related to zonal mean of the anomalous thermocline depth and the other part related to anomalous thermocline with its zonal mean removed. The contributions to the SST change rate from the vertical advection of subsurface temperature ( •Tsu• /Hi, where • is the climatological upwelling at 50m; H•=50 m; Tsub is the subsurface temperature anomaly which is evaluated as proportional to h20, the depth anomaly of 20øC isothermal surface) accordingly are in the two parts as shown in Fig. la and b . It is seen in Fig. la that anomalies of zonal averaged subsurface temperature (that is proportional to zonal averaged thermocline depth) result in an SST change rate that is out of phase with the SST anomalies (Fig. la) , whereas anomalies in the zonal contrast of subsurface temperature contribute to an SST change rate that is largely in phase with the SST anomalies (Fig. 1 b) .
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The major part of anomalous zonal advection on the ENSO time scale is found to be associated with an anomalous zonal geostrophic current. In the equatorial wave guide, the geostrophic balance is a very good approximation for the momentum balance in the meridional direction. This geostrophic balance gives a simultaneous relation between the meridional gradient of thermocline depth and the equatorial zonal currents.
Thus, when this anomalous zonal advection (Urn •7i/Ox, where Um is related to 6•h20/0y by geostrophic balance and /i the climatological ocean temperature in the upper 50 meters) is calculated only for the anomalous zonal geostrophic flow, it can be divided into two parts as shown in Fig. lc and d . Similarly, the zonal advection by the anomalous zonal flow with its zonal mean removed produces an SST change rate that is largely in phase with SST anomaly (Fig. l d) , whereas zonal advection by the Zonal mean part of the anomalous flow produces an SST change rate that is out of phase with the SST anomaly ( Fig. 1 c) . These two parts of the zonal advection feedback clearly play similar roles in the growth and phase transition of ENSO as do the two parts of the thermocline feedback. Pacific by the anomalous zonal current, which will bring the SST anomaly into cold phase. Once the SST anomaly becomes negative, the cooling trend proceeds because the negative SST anomaly will be further amplified through the positive thermocline feedback and advective feedback, and the oscillation develops into its mature cold phase as shown in Fig. 2c . During the course of the cold phase, the zonal mean thermocline depth over the equatorial Pacific is deepening and meridional thermocline gradient is also reversing as a result of the recharging of the equatorial heat content by the strengthened trades. These reverse the cooling trend after the mature cold phase and bring it to another transition phase as shown in Fig.  2d . When the cold SST anomaly reduces to zero, the aftermath of the recharging process during the cold phase leaves a positive zonal mean thermocline depth in the equatorial region with its maximum at the equator and thus an associated eastward anomalous zonal flow. Both of them will lead the SST anomaly evolving back to another warm phase. Our suggestion that zonal advective and thermocline feedbacks go hand in hand for the growth and phase transition of ENSO is supported by the NCEP reanalysis data. As shown in Fig.3a (Fig.3.c) , for a quarter cycle (about 12 months) prior to (after) the peak warm phase of ENSO, the equatorial thermocline depth anomaly and zonal geostrophic current anomaly in the central Pacific are both positive (negative), which is in good agreement with Fig.2d (Fig.2b) . At the peak warm (cold) phase as shown Fig.3b , both of these two fields tend to amplify the SST anomaly, yet at the same time, the equatorial heat content discharge (recharge) as indicated by the meridional flows also becomes strong, which is in good agreement with Fig.2a (Fig.2c) .
To facilitate further quantitative analysis, we follow the approach of Jin (1997a) 
